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	OVERVIEW: 
Students will be introduced to the field of Biology as a science through the understanding of major themes and its relationship to other sciences. This term will focus on the basics of Cellular Biology and include important background information for further study of Genetics and Human Body Systems in later terms. The scientific method will be revisited early in the term with emphasis on the roles of the observation and designing a controlled, reliable experiment. Safety during experiments and correct use of scientific equipment will also be reviewed in detail as needed.

Students will review the structure of the cell and the functions of the parts of the cell. We will examine the reasons behind cell size and needs of cells. This will build on what students learned in Grade 8 Science. Students will also learn the structure and importance of the major biological molecules including carbohydrates, lipids, nucleic acids (including ATP) and proteins (including enzymes). Students will also understand the structure and function of DNA and RNA. We will examine how DNA creates proteins through transcription and translation and the importance of proteins in daily functions.
If time permits, we will also begin an examination of how living things obtain their energy from food.  The process of cellular respiration will be examined with a conceptual emphasis on the ATP molecule. We will study photosynthesis in a comparative manner to cellular respiration. The goal is that students will comprehend the energy cycle that is created by autotrophs and heterotrophs.



	STAGE 1 – IDENTIFY DESIRED RESULTS

	Content Standards and Benchmarks : 
9.4.1 Knows the chemical and structural properties of DNA, how it replicates by a templating mechanism, and its role in specifying the characteristics of an organism by encoding for protein formation.

9.4.2 Knows the structure of RNA and its importance in protein synthesis.

9.5.1 Knows the structures of different types of cell parts and organelles and the functions they perform such as transport storage, metabolism, and synthesis of new molecules.

9.5.2 Knows how cell functions are regulated through changes in the activity of the functions performed by proteins and through the selective expression of individual genes, and how this regulation allows cells to respond to their environment and to control and coordinate cell growth and division.

9.5.3 Knows that the complexity and organization of organisms accommodates the need for obtaining, transforming, transporting, releasing, and eliminating the matter and energy used to sustain the organism.

9.5.4 Understands the processes of meiosis, mitosis, cell division and differentiation.

9.5.5. Knows the structures of proteins and the role of proteins in cell function.

9.6.1 Knows how the interrelationships and interdependencies among organisms generate stable ecosystems that fluctuate around a state of rough equilibrium for hundreds or thousands of years.

9.6.3 Knows that as matter and energy flow through different levels in living systems and between living systems and the physical environment, chemical elements like carbon and nitrogen are recombined in different ways.

9.6.4 Knows that because all matter tends toward more disorganized states, living systems require a continuous input of energy to maintain their chemical and physical organizations.

9.9.1 Comprehends the roles of matter, energy, and the chemical processes of life.

9.9.2 Becomes aware that there is conservation of mass and energy when matter is transformed.

9.9.3 Knows the role of adenosine triphosphate (ATP) and similar molecules in the metabolism of living cells.

9.9.4 Understands the chemical reactions involved in cell functions, specific biochemical reactions are governed by biochemical principles, and how enzymes facilitate the breakdown and synthesis of molecules.

9.9.5 Understands how plant cells use energy from sunlight to combine molecules of carbon dioxide and water into energy – rich compounds and release oxygen during photosynthesis.

9.9.6 Knows the major biochemical pathways used by organisms to extract energy from glucose and other energy – rich molecules.

9.9.7 Understands that cells of different organisms and / or under special conditions will break down molecules into various  end – products with varying amounts of energy extracted.

9.9.8 Defines an enzyme and describe the enzyme’s role in the release of energy from foods.

All parts of Standards 11, 12 and 13 will be covered as we discuss scientific discoveries and experimentation in general throughout all units in the course.

School-Wide Goals (Life-long learning standards)See Appendix C in Guidelines 
1. Students demonstrate interest, autonomy, and commitment to creating quality work and striving for excellence.

2. Students use a variety of learning strategies, personal skills, and time management skills to enhance learning.

3. Students use what they already know to acquire new knowledge, develop new skills, and expand understanding.
4. Demonstrate disciplinary knowledge and skills in the areas of mathematics, science, social studies, and language arts.
5. Students integrate the use of a variety of communication forms and use a wide range of communication skills.
6. Students recognize, analyze and evaluate various forms of communication.
7. Students gather and use information effectively to gain new information and knowledge, classify and organize information support inferences, and justify conclusions appropriate to the context and audience.
8. Students utilize, evaluate, and refine the use of multiple strategies to solve a variety of type of problems.
9. Students generate new and creative ideas by taking considered risks in a variety of contexts
   

	Essential questions:

· What is Biology and what role does it play in the Sciences?  

· How do scientists organize the study of Biology into themes?
· Why must cells be so small?

· What are the major parts of cells and what do they do?

· What are differences between animal and plant cells?
· Why is it important to have a diet that includes carbohydrates, lipids and proteins?
· What roles do different molecules play in our bodies? 
· How are chemical reactions helped so that they occur quickly?
· How is energy ‘created’ and used in a cell from food? 

· How do plants get energy from sunlight?
· Why is it important to understand the structure of DNA? 

· What is the role of DNA in living cells?
· What is the genetic code and how does it help to determine our proteins?

· What happens if a DNA sequence is changed through a mutation?
	Expected language:

· Major parts of cells including the: 

· nucleus, nucleolus, cell membrane, mitochondrion, rough endoplasmic reticulum, smooth endoplasmic reticulum, golgi body, ribosome, microtubules, cell wall, lysosome, vacuole 

· protein / amino acid   

· enzyme

· inhibitor   

· catalyst   
· lipid / glycerol and fatty acid
· carbohydrate / glucose
· nucleic acid

· semi-conservative DNA replication

· helix

· base pair   
· ATP (adenosine triphosphate)

· transcription   

· translation   

· genetic code   

· Types of mutations including:

·  substitution, deletion, silent, missense, nonsense, inversion, frameshift
· aerobic     

· anaerobic    

· fermentation    

· cellular respiration    

· lactic acid      

· photosynthesis

· chlorophyll    

· electron transport chain    



	STAGE 2 – ASSESSMENT EVIDENCE

List performance tasks or project, quizzes, graded assignments, prompts, etc. Include the rubrics you use to evaluate the performance tasks.  

	Assessment will be based on the three Science Standards:

40% Knowledge – includes assessments that determine the retention and understanding of content. 

Assessments used: Multiple choice questions, worksheets, homework questions, explanations of terms, vocabulary and concepts

35% Application and Investigation – includes assessments that determine whether students can think critically about what they have learned and analyze situations. 
Assessments used:  lab investigations, critical thinking questions, problem solving activities
25% Communication – includes assessments determining how well students are able to synthesize information and explain what they have learned. 

Assessments used: creative projects, presentations, written or oral responses expressing opinions or summarizing topics (including participation in class discussions)
Note: See examples of lab / modeling assignments and a final project with marking schemes attached to the end of this unit plan.



	STAGE 3 – LEARNING ACTIVITIES

Consider the type of knowledge (declarative or procedural) and the thinking skills students will use.

	· Using manipulatives, models, or dramatic renditions to visualize concepts

· Cell parts puzzle (group activity)

· Acting out the process of DNA replication

· Using word parts to conceptualize new vocabulary
· Creating a word bank

· Group activities and games to increase motivation and learn teamwork
· Note-taking skills from lectures, videos, and the textbook
· Team-teaching during review activities

· On-line quizzes completed as a small group or as a class

· Lab activities and experimental analysis

· Paper lab on biological molecules

· Cell size lab using paper cell blocks and sand

· Microscope Lab for examining animal and plant cells

· Enzyme lab using toothpicks, paperclips and tape
· Lab testing for the presence of starch in mystery foods (if possible)
· DNA extraction lab

· Photosynthesis lab (if possible)

· Worksheets helping to review concepts

· Creating and interpreting diagrams, charts, graphs, and other visuals aids to share information
· Creative projects allowing students to summarize their learning in an artistic way

· Demonstrations showing upcoming concepts

· Use of a catalyst with H2O2 (Elephant toothpaste demo)

· On-line demonstrations of cell parts with animations (Brainpop and Discovery websites)



	INSTRUCTIONAL MATERIALS AND RESOURCES

	Textbook Chapters (From Biology by Miller and Levine, 2010)
Chapter 1 – The Science of Biology

· 1.1 What is Science?

· 1.2 Science in Context

· 1.3 Studying Life

Chapter 2 – The Chemistry of Life

· 2.1 The Nature of Matter

· 2.2 Properties of Water

· 2.3 Carbon Compounds

· 2.4 Chemical Reactions and Enzymes

Chapter 7 – Cell Structure and Function

· 7.1 Life is Cellular

· 7.2 Cell Structure

· 7.3 Cell Transport

· 7.4 Homeostasis and Cells

Chapter 8 – Photosynthesis

· 8.1 Energy and Life

· 8.2 Photosynthesis: An Overview

Chapter 9 – Cellular Respiration and Fermentation

· 9.1 Cellular Respiration: An Overview

Chapter 12 – DNA

· 12.1 Identifying the Substance of Genes

· 12.2. The Structure of DNA

· 12.3 DNA Replication

Chapter 13 – RNA and Protein Synthesis

· 13.1 RNA

· 13.2 Ribosomes and Protein Synthesis

· 13.3 Mutations

United streaming videos and other on-line videos

Internet animations and diagrams

Teacher-created powerpoints

On-line virtual lab activities

Teacher-created cell structure puzzle
Lab materials for labs and demonstrations

Lab Materials Needed not currently in inventory: 

Cell Size Lab

4 triple beam balances or similar weighing devices (could be borrowed from chemistry)

Enzyme (Toothpick) Modeling Lab
Toothpicks (minimum 2 boxes – a flat, easily broken type of toothpick preferred)

Ice water

Microscope Lab
Red onions

Samples of animal tissue (cheek cells may be tested by individual students)
DNA Extraction lab
Strawberries or other soft fruit

Cheese cloth/fabric for straining 

Plastic sandwich bags (Ziploc bags)

Ethanol (must be ice cold during the lab)


At the end of unit:

CURRICULUM COVERAGE: Percentage of planned curriculum that was taught and assessed ___________
REFLECTIONS: Teachers reflections on ways in which the unit might be improved, polished or enhanced. Student perspectives might be included.
Biology 9: MODELING LIMITS TO CELL SIZE
Introduction.

Why can't cells continue to grow larger and larger to become giant cells, like a blob? Why are most cells, whether from an elephant or an earthworm, microscopic in size? What happens when a cell grows larger and what causes it to divide into two smaller cells rather than growing infinitely larger? This investigation will provide you with a 'hands-on' activity that simulates the changing relationship of Surface Areas -to- Volume for a growing cell.

Making Model Cells

1. You will work in pairs. 

2. You will be given copies of the Cubic Cell Models on heavy paper. The models represent one cube-shaped cell at increasing stages of growth. The smallest stage represented is 1 Unit long on a side; the largest stage is 4 Units on a side. 

3. Fill each cell with fine sand. Be sure to keep the sand is level with the open top of each cell and that there are no rocks in the sand.
4. Find the mass of your cell using a balance.

Activity: Comparing Cell Sizes

By analyzing four sand-filled cubic models, you can find answers to many questions about cell growth such as the following:

1) Give the formula for computing the following data about the cell models when the length of one side equals "s" : 
Area of one face (A = s2);__________________________________________________
Total surface area of a cell __________________________________________(A = 6 x s2);
Volume of a cell ___________________________________________________

(V = s3)

Distance from the center of cell to center of each wall ______________________

(D = s/2).
2) Compute the data above for each cell. Put the information in the table on the back of this sheet. The smallest cell has s =1 unit, and the largest cell has s = 4 units. (Table 1).
3) Using a balance, find the mass of each sand-filled cell in grams. Add this to the table. (Table 1).
4) Compute the Surface Area -to- Volume Ratio and Surface Area -to- Weight Ratio for each cell. Add this to the table. (Table 2).
5) Anything that the cell takes in, like oxygen and food, or lets out, such as carbon dioxide, must go through the cell membrane. Which measurement of the cells best represents how much cell membrane the models have? (Total Surface Area).
6) The cell contents, nucleus and cytoplasm, use the oxygen and food while producing the waste. Which two measurements best represent the cell content? (Volume and Weight).
7) As the cell grows larger and gets more cell content, will it need more or less cell membrane to survive? (The cell needs more membrane in order to provide greater area for intake of oxygen and food and release of waste.)Why?
8) As the cell grows larger, does the Total Surface Area -to- Volume Ratio get larger, smaller, or remain the same? (The ratio decreases from 6 to 1.5)
9) As the cell grows larger, what happens to the Total Surface Area -to- Weight Ratio? (The ratio decreases from 1.5 to 0.37).
10) Why can't cells survive when the Total Surface Area -to- Volume ratio becomes too small? (The greater cell content needs more oxygen and food than the membrane can take in and produces more waste than the membrane can release.)
11) Which size cell has the greatest Total Surface Area -to- Volume Ratio? (The smallest cell.)
12) Which size cell has the greatest chance of survival? (The smallest cell.)Why?
13) What can cells do to increase their Total Surface Area -to- Volume Ratio? (Divide.) 

14) How many s = 1 unit cells would fit into an s = 3 unit cell? (27).
15) Which has more Total Surface Area, one s = 3 cell or 27 s = 1 cells ? (27 s = 1 cells.) 

Data Table:

	Size of Cell
	Area of one face
	Total Surface Area
	Volume
	Distance from center of cell to wall
	Mass of cell
	Surface Area : Volume
	Surface Area : Mass

	1
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	

	4
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Biology 9: Microscope Preparation Lab

Names:_________________
Modified by Lisa Marcos from www.ekcsk12.org/faculty/jbuckley/lelab/microscopeuselab.htm and www.middleschoolscience.com/microscope.pdf 
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Part I – Parts of the Microscope

1. Use the words below to label the parts of the microscope in the picture.

eyepiece 

fine adjustment knob 

body tube 
nosepiece 
low power objective 
light


coarse adjustment knob
  
arm 
        
diaphragm
medium power objective 

stage clip  

base



stage 



high power objective
2. How should you always carry the microscope? 







3. a. What amount of magnification does the eyepiece have? _____________________

b. What amount of magnification does each objective lens have?


Low: _____________

Medium: ______________

High:________________ 
c. Find the total magnification for three lenses using the formula below:

	Eyepiece magnification
	Objective magnification
	Total magnification

	X
	=
	

	X
	=
	

	X
	=
	


Part II – Practice Using the Microscope

1. Cut out a letter "e" from a piece of newspaper. 

2. Place it on the glass slide like in the picture below. 
[image: image4.png]



3. Cover it with a clean cover slip.
4. Using your eyedropper, place a drop of water on the edge of the cover slip where it touches the glass slide. The water should be sucked under the slide if done properly. See the picture below.
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Turn on the microscope and place the slide on the stage; making sure the "e" is facing the normal reading position. Using the course focus and low power, move the body tube down until the "e" can be seen clearly. Draw what you see in the circle below for Figure 1.

Total Magnification: _________

Figure 1

6. Describe the difference between what you see through the eyepiece and what you see on the stage. 

7. Looking through the eyepiece, move the slide to the upper right area of the stage.  What direction does the image move?

8. Now, move it to the lower left side of the stage. What direction does the image move?
9. Re-center the slide and change the scope to medium power. You will notice the "e" is out of focus. Do Not touch the coarse focus knob, instead use the fine focus to resolve the picture.    Draw the image you see of the letter e (or part of it) in Figure 2.

Total Magnification: ________

Figure 2

10. Locate the diaphragm under the stage. Move it and write down what happens to the light intensity as you do so.

Part III – Viewing cells
1. Place a small drop of Iodine onto a clean slide.
2. Using a toothpick, gently scrape the inside of your cheek.

3. Place the toothpick tip into the iodine and mix. The iodine stains the cells so you can see them. Place a cover slip over the iodine and cells.
4. Place the slide under low power (4x). Draw what you see in Figure 3. 

5. Switch to medium power (10x). Draw 2 or 3 cells in Figure 4. 
6. Label the nucleus, cell membrane, and cytoplasm.

Figure 3: Cheek cells




Figure 4: Cheek Cells

Total Magnification: ________



Total Magnification: ________


Biology 9: Toothpickase Experiment

Modeling Enzyme Activity

The Experiment:

One person from each group uses their hand to represent an enzyme. They must break a single toothpick (the substrate) to produce two pieces of toothpick (the products) under different conditions. 

Each group will perform five different trials, each using the same person to be the enzyme. The person who is the enzyme must close their eyes while they are breaking the toothpicks! 

The different conditions are:

· Normal hand breaking the maximum number of toothpicks (20 or 30)

· Normal hand breaking toothpicks with 10 wire toothpicks included in the total number of objects

· Hand with a rubber glove breaking the maximum number of toothpicks

· Hand with a taped thumb breaking the maximum number of toothpicks

· Hand breaking the maximum number of toothpicks after being in ice water for 1 minute

Fill in the table as a class:

	Conditions
	Number of toothpicks broken
	Average
	Range

	
	Group 1
	Group 2
	Group 3
	Group 4
	Group 5
	Group 6
	
	

	Hand with 20 toothpicks
	
	
	
	
	
	
	
	

	Hand with 10 toothpicks and 10 wires
	
	
	
	
	
	
	
	

	Hand with a glove and 20 toothpicks
	
	
	
	
	
	
	
	

	Taped hand with 20 toothpicks
	
	
	
	
	
	
	
	

	Cold hand (1min in ice water) with 20 toothpicks
	
	
	
	
	
	
	
	


Assignment: (completed individually, NOT as a group)

Data:

1. Hand in a table showing the average and range for each condition from the class data. (1)

Questions:
1. What was/were the: (4)

a. Constants

b. Control

c. Independent variable

d. Dependent variable

2. What errors could have affected your experiment (list as many as you can think of)? (2)

3. Why was it important to have the same person as the enzyme for each trial in a group? (1)

4. What would happen to the rate of the reaction if you added more (2)

a. Enzyme (more hands)

b. Substrate (more toothpicks)

5. Explain what each of the following represented in the experiment (3)

a. The wires

b. The hand with the glove

c. The taped hand

6. Explain how temperature affects enzyme activity. (2)

7. What is the difference between inhibition and enzyme denaturation? Explain using examples from this lab. (2)

DUE: Wednesday September 8th in class

Biology 9: DNA Extraction Experiment
In this lab activity, you will be extracting DNA from cells. Follow each step exactly as written in the procedure to obtain your DNA, then make observations and complete the questions. You will be working in a group of 4.
Materials List
	· Salt solution: 0.9% salt (0.9g of NaCl (salt) in 100 mL water)

· 95% ethanol (chilled)

· 2 Test tubes

· Stirring rod

· A test tube rack
	· Soap solution: 10% dish washing liquid (10 mL in 90 mL water) 

· Plastic Pipette

· Small beaker

· Graduated cylinder

· DNA source (strawberry juice)


Procedure
1. Add some strawberry pulp to your small beaker. This should be about the size of one strawberry.

2. Measure 8 mL of the 0.9% salt solution (NaCl) with the graduated cylinder and add it to the beaker.

3. Add 3 mL of 10% soap solution by adding three pipettes of the solution to your beaker. (Each pipette holds 1mL. 

4. Stir your solution with your stirring rod. Avoid creating bubbles!

5. Pour about 3mL of your solution into the bottom of your test tubes. This will be about 2cm tall in these test tubes.

6. Carefully add about two times that amount of ice cold 95% ethanol. Tilt your test tube and gently add the ethanol to the suspension by pouring the ethanol down the side of the test tube.

7. Let your test tubes sit in the rack for about 3 minutes.

8. Using a clean stirring rod, gently stir the mixture at the point where the ethanol and suspension meet until the DNA starts to appear. It may start to appear as soon as you add the ethanol. 
Questions / Observations to complete as part of this lab – ONE per group
1. Describe your DNA sample. (1)

2. A person cannot see a single cotton thread 100 feet away, but if you wound thousands of threads together into a rope, it would be visible.  How does this statement relate to our DNA extraction?  (2)

3. Where is the DNA sample located in the test tube? What can you tell about the density of DNA based on this? (2)

4. Why did we use a squished strawberry (it was put in a blender, then through a strainer) and not a whole strawberry? (1)

5. Why did you need to add 10% dishwashing soap to your sample? (Hint: Think about where the DNA is located and how you would get it out.) (2)

6. In order to study our genes, scientists must extract the DNA from human tissue.  Would you expect the method of DNA extraction we used for the strawberry to be the same for human DNA?  Why or why not? (2)

7. Is DNA the same in any cell in the human body?  Explain your answer. (2)

8. What errors could have affected how much DNA we got from our sample? List as many as you can think of! (2)

Biology 9 – Term 1 final project... Putting it all together!

Instead of a final test, you need to show me you understand how everything fits together! 

This will be a part of your Communication mark and will count for as much as a test.
DUE: THURSDAY October 7th in Class
What you need to do:

· Create a diagram (such as a flow chart) or write a story that links all the ideas that we covered this term

· Make sure that it includes at least these topics:

· DNA

· RNA

· Transcription and Translation 

· Enzymes (and what they do)

· Proteins (and their parts)

· Lipids (and their parts)

· Carbohydrates (and their parts)

· Parts of the cell that relate to your story (try for as many as you can)

· Cellular Respiration – New!
· Photosynthesis – New!
· Anything else you can think of
· Make it easy to follow and attractive (The information is more important than how it looks, but I still need to be able to read and understand it!)

How you will be graded:

	Criteria
	Mark

	Content

- All the topics listed above are included

- The topics are linked together in a way that explains how they are related to each other

- The information presented is all correct and no main points are missing
	/ 20

	Organization / Clarity

- The story/diagram is easy to understand

- The relationship between the topics is very clear
	/ 10

	Neatness / Writing Quality

- The diagram is neatly created with no spelling or grammar errors

- It is attractive and shows that the student made an effort to create a quality product

OR  - The story is written using correct punctuation, spelling and grammar
	/ 5



	Total
	/ 35


At the end of unit:

CURRICULUM COVERAGE:  85%

REFLECTIONS:  

This year’s schedule included having a double period once a week to facilitate labs. I found that this made a big difference in how well labs went because students had time to learn what they needed to do, perform the lab, work on questions in class and clean up afterwards. I would encourage keeping the class schedule like this because I found this year’s students really enjoyed the lab activities. With a schedule that better accommodated labs, I was able to do one per week and many students commented that they found them useful in understanding the concepts.  This included completing the microscope introduction lab in Term 1 (instead of in Term 2, as I did last year), which I think was a highlight for many of the students. Although it took more time, it was better for them to get more hands on experience with cells at this early point in the year.

However, because I gave more time to work on labs in class during the double block, I had less time to cover as many topics. My original plan was therefore too ambitious.  This term we covered the introduction to Biology, Cell Structures and Functions, Biological Molecules and DNA. Still to be completed are RNA and Protein Synthesis and Cellular Respiration/Photosynthesis, which can be done next term. This does not pose too much of a problem for the year-long plan, however, because Protein Synthesis links very well with the study of Genetics next term. Cellular Respiration and Photosynthesis can also be covered later, especially since they are only covered at a basic level.

The term was also shortened due to the Gorgona Island field trip, which some students participated in at the end of the term. Although ecology is not specifically part of the Grade 9 Biology curriculum, it links strongly with many of the themes of Biology presented at the beginning of the year and with cellular respiration / photosynthesis. As a result, I decided to have the students going on the trip and the students staying behind complete the same project, focusing on a review of the Scientific Method and in observations of ecosystems in Colombia. Hopefully, this will help them link what they are learning in class with what they observe in real life and give them a basis for how they could begin to answer their own questions concerning their observations. 

Overall, this was a very successful term in grade 9 Biology. The students seemed engaged in the material and I was better able to help them prepare for tests. I began handing out a study review worksheet that was their chance to “prove” they had studied; an important part of earning the chance to recuperate later. Many students said that the study sheet helped them. While I had to cover topics more slowly this year than during the last school year, having an increased level of structure helped students who were struggling.

e








